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The collapse or compression of a thoracic endograft represents a potentially fatal complication that normally requires
endovascular or open surgical correction. We present the first report of a compressed thoracic endograft that spontane-
ously re-expanded without surgical or endovascular intervention. The possible mechanism for the compression and
re-expansion of the endograft will be discussed. The unique behavior of this endograft offers insight into an important
failure modality for thoracic endografts. ( J Vasc Surg 2009;49:771-3.)Collapse or compression of the Gore TAG thoracic
endograft has emerged as a rare but important complica-
tion. In a recent clinical update, Gore accumulated 68
reports of device compression among 17,000 endografts
distributed worldwide.1 Only six of these patients did not
undergo a reintervention in the form of endovascular re-
expansion or conversion to open repair. Although these six
patients have been asymptomatic, their endografts have
remained compressed or collapsed. Until now, spontane-
ous re-expansion of a compressed endograft has not been
reported.
CASE REPORT
A 51-year-old man was the restrained driver in a side impact
motor vehicle crash. He sustained a forehead laceration and was
further evaluated radiographically in the emergency department.
His chest computed tomography (CT) scan showed a filling defect
in his proximal thoracic aorta which was interpreted as a possible
intimal disruption with thrombus formation (Fig 1). The patient
remained hemodynamically normal. Because thoracic endografts
were not available for off label use at our facility at the time of the
patient’s injury, he was transferred to another facility for treatment
of his thoracic aortic injury.
At the other medical facility, a 31 mm  15 cm TAG endo-
prosthesis (W. L. Gore & Associates, Inc, Tempe, Ariz) was placed
just distal to the origin of the left subclavian artery in the proximal
descending thoracic aorta. The operative report indicates that a
Tri-lobe balloon (W. L. Gore & Associates, Inc) was inflated in the
proximal and distal segment of the graft and the completion
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doi:10.1016/j.jvs.2008.11.003aortogram was reported to show a fully expanded endograft. The
records do not comment on the rationale for choosing a 31 mm
diameter graft. The patient was discharged home 3 days later.
Six weeks after surgery the patient presented to our institution
for a surveillance CT scan of the chest. It showed compression of a
6 cm segment of the endograft (Fig 2a). Although the endograft
was fully expanded proximally and distally, the midportion of
endograft demonstrated a greater than 50% reduction in its luminal
area (Fig 3a). There was no evidence of stent migration, endoleak,
or aortic dissection. The unopacified aorta around the compressed
stent graft measured 62 Hounsfield units, which was consistent
with hematoma. No difference was noted between the patient’s
arm pressure and his ankle pressure.
The patient was scheduled for an endovascular intervention to
correct the endograft compression. The planned intervention was
balloon angioplasty of the endograft followed by placement of a
Fig 1. Chest computed tomography (CT) scan performed on the
day of injury. The arrow points to a filling defect in the proximal
thoracic aorta which was interpreted as a possible intimal disrup-
tion with thrombus formation.Palmaz stent (Cordis, Miami Lakes, Fla) or an additional TAG
771
of th
JOURNAL OF VASCULAR SURGERY
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angioplasty. However, the patient stopped coming to all appoint-
ments and multiple attempts to contact the patient failed. Seven-
teen months later, the patient returned and a chest CT scan
showed that the entire thoracic endograft was completely ex-
panded (Figs 2b and 3b).
DISCUSSION
This case is the first description of compression and
spontaneous re-expansion of a thoracic endograft. In most
previous reports, endograft compression prompted inter-
vention in the form of balloon angioplasty, additional stent
placement, or conversion to open repair.2-4 In this case
compression of the midportion of a thoracic endograft
spontaneously resolved without intervention.
Identifying a single, definitive cause endograft com-
pression is probably impossible. Stent graft compression
may require the convergence of several risk factors relating
to the device itself and the patient’s anatomy. Inmost cases,
excessive over sizing, the position of the endograft, and the
design of the device emerge as the leading contributors to
Fig 2. A, Computed tomography (CT) chest sagittal
TAG endoprosthesis. The arrow points to the proximal s
to the inner curve of the thoracic aorta. B, CT chest
complete re-expansion of the TAG endoprosthesis.
Fig 3. A, Transverse image from the computed tomogr
TAG endoprosthesis. The arrow points to the compr
performed 17 months later showing complete expansionthe failure of an endoprosthesis.5The instructions for use state that the diameter of the
TAG endograft should exceed the diameter of the native
aorta by 7% to 18%. Surgeons frequently stray from this
guideline when treating traumatic injuries, which tend to
occur in young patients with small aortas. The diameter of
this patient’s thoracic aorta ranged from 23 mm to 25 mm.
The 31 mm diameter TAG device that was placed was
therefore oversized by 25% to 35%. Since the endograft was
placed at another institution, we do not have an explana-
tion for the choice of graft size.
Excessive over sizing prevents an endograft from ex-
panding to its full diameter, which may have severe conse-
quences for a TAG endograft because of its unique pack-
aging and release mechanism. A TAG endograft is folded
and wrapped around its delivery catheter. When released,
the endograft is engineered to unfold and unfurl as it
expands to its true diameter. In the case of excessive over
sizing, the small aorta prevents the endograft from com-
pletely expanding and unfolding. This persistent infolding
could set the stage for a collapse or compression of the stent
struction performed 6 weeks following placement of a
nt of the endograft which does not appear to be apposed
al reconstruction performed 17 months later showing
(CT) chest performed 6 weeks following placement of a
endograft. B, Transverse image from the CT chest
e TAG endoprosthesis.recon
egme
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essedgraft.
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more vulnerable to collapse. Since most traumatic injuries
occur just distal to the left subclavian artery, the landing
zone for thoracic endografts includes the distal aortic arch
and the proximal descending aorta. Thoracic endografts
often cannot conform to the steep angulation of the aorta
in this area.6 In this case, the proximal segment of the
endograft was not apposed to the inner curve of the prox-
imal thoracic aorta (Fig 2a). This configuration exposed the
endograft to the force of oncoming blood flow and could
have contributed to its compression.
The design of the TAG device may interact with exces-
sive over sizing, endograft position, and patient anatomy to
make it more vulnerable to compression or collapse. The
current iteration of the TAG endograft no longer has a
longitudinal support spine that was present in the original
TAG device. In theory, longitudinal support could resist
compressive hemodynamic forces and decrease the likeli-
hood of persistent infolding.7 Whether the longitudinal
support spine actually stabilized the TAG device has not
been specifically investigated. However, no collapses or
compressions have been reported involving the original
TAG stent grafts which were manufactured with the longi-
tudinal support spine.8
The mechanism, by which a compressed endograft
could spontaneously re-expand, as observed in this case,
remains unclear. The compression could represent persis-
tent infolding of the endograft that eventually righted itself.
Support for this theory is limited because the axial images of
the endograft did not demonstrate infolding and the pa-
tient did not undergo serial imaging studies that could have
documented the gradual re-expansion of the endograft
over time.
A limited aortic dissection or intramural hematoma
that externally compressed the endograft and then sponta-
neously resolved appears to be the most likely explanation
for this case. Endograft placement and balloon angioplasty
may have initiated or extended an intimal disruption lead-
ing to intramural hematoma formation and compression of
the endograft. Previous reports have described device-in-
duced aortic dissections involving a localized aortic injury
caused by excessive over sizing.9 Although the CT images
in this case are consistent with external compression of the
endograft, they do not demonstrate any pathology of the
native aorta. Advanced imaging studies such as dynamiccine CT angiography may have provided a more definitive
explanation for the endograft’s behavior.10
CONCLUSION
Partial or complete collapse is an uncommon but po-
tentially catastrophic failure modality for thoracic en-
dografts. In this case, external compression of a thoracic
endograft spontaneously resolved without intervention.
Experience with collapsed and compressed endografts has
been limited and the optimal treatment strategy remains
unclear. The behavior of the endograft in the case suggests
that surveillance rather than immediate intervention may
have a role in selected patients with asymptomatic thoracic
endograft compression.
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